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(54) METALLIC COPPEI^frL AND ITS PRODUCTION 
(11) 5-33193 (A) (IS^.2.1993 (19) JP 

(91) Appl- No. 3-79642 (22) 12.4.1991 
(71) HITACHI LTD (72) YOSHIHIRO SUZUKI(4) 
(51) Int. CP. C25Dll/34,B32B15/08,H05K3/38 



PURPOSE: To provide a copper foil excellent in adhesive strength between resin 
and copper foil and also having acid resistance in the boundary between the 
above. " " - 

CONSTITUTION: The foil is a metallic copper foil characterized by having a 
metallic copper surface which has a dull external appearance, a surface hue 
in the range of 7.5RP to 7.5 Y by Munsell color charts, a lightness of £7, and 
a saturation of ^ 12. With respect to the adhesion between copper foil and 
resin, a peeling strength of ^0.3Kg/cm 2 can be provided even if the ruggedness 
in the surface of the copper foil is reduced (^6^m Rz at 100/on basic height 
L of a cross section defined by the surface roughness by JIS B 0601), and also 
a characteristic excellent in hydrochloric acid resistance can be provided. 




(54) COMPOSITE PLATING TANK AND COMPOSITE PLATING METHOD 
(11) 5-33194 (A) (43) 9.2.1993 (19) JP 

(21) Appl. No. 3-186240 (22) 25.7.1991 

(71) HITACHI KYOWA KOGYO CO LTD (72) HIROKI SATAKE(l) 
(51) Int. CP. C25D15/02,C25D17/00,C25D21/10 



PURPOSE: To form a composite plating film where a composite material is 
uniformly dispersed over the whole surface of a material to be plated. 

CONSTITUTION: A shielding plate 2 is provided in a composite plating tank 
1 filled with a composite plating bath 13 prepared by dispersing a composite 
material 12 into a plating bath 11 to partition the tank 1 into a plating tank 
3 and a separate tank 4, and a prescribed flow 16 by which the composite 
material 12 is allowed to collide with a material 10 to be plated is formed 
in the plating tank 3. Further, the material 10 to be plated is turned by means 
of a motor 8, by which the composite plating film where the composite material 
12 is dispersed over the whole surface of the material 10 to be plated can be 
formed. 




(54) PLATING DEVICE FOR STAINLESS STEEL MEMBER AND PLATING 

METHOD USING THIS DEVICE 
(11) 5-33195 (A) (43) 9.2.1993 (19) JP 

(21) Appl. No. 3-184660 (22) 24.7.1991 

(71) FURUKAWA ELECTRIC CO LTD:THE (72) SATOSHI SUZUKI(l) 
(51) Int. CP. C25D21/00,C25D5/26,C25D7/06,C25Dl9/00 



PURPOSE: To form a plating layer having excellent adhesion and high quality on a 
stainless steel member without generating sparks at all at the time of power feeding 
since contact rollers are not used, unlike heretofore. . 

CONSTITUTION: This plating device for the stainless steel member and the plating 
method using this device are disposed in series with an electrolytic degreasing cell 
1 in which an electrolytic degreasing bath lb is housed and an electrode la for 
degreasing is disposed, an electrolytic activating cell 2 in which an electrolytic activat- 
ing bath 2b is housed and an electrode 2a for activating is disposed, and a plating 
cell 3 in which a plating bath 3b is housed and an electrode 3a for plating is disposed 
in this order. A power source 13 for degreasing and activating, the negative electrode 
13a of which is connected to the above-mentioned electrode la for degreasing and 
the positive pole 13b of which is connected to the above-mentioned electrode 2a for 
activating, and a power source 14 for plating, the negative electrode 14a of which 
is connected to the above-mentioned electrode la for degreasing and the positive 
electrode 14b of which is connected to the electrode 3a for plating are provided. The 
stainless steel member 10 travels continuously in a contactless feeding state from 
the. above-mentioned electrolytic degreasing cell 1 to the above-mentioned plating 
celt 3. 
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<tK*C0ffl-<;tf->C0-§P;b< att5lto^*# 

fcofc. * O B « , a£A0>/^*-;/a>ffllB0>JtI*4 3 
/ 5 7 A y . lilli, {sEfflOfeU^X h/t^->j^« 
WliXC^f&titt 5 0/5 0fca*£<fB£LT& 

[ 0 0 7 9 J H ft M 5 

2 9 *AtEAUfe#?;il&lftB<b:£;iK*2'Wffitii2 8 CO 
mm 2 9Jti:fi3 2fcfl;S£*>oecj:y@A*fl=fcUT 

N a O H 5 s / V v h lb 

) o g / y v K ;i/ 



N a 3 P 0 4 - 



2 H 2 0 



N a C 1 O 



3 0 g / y -y K ;i/ 



Ht6'J>K*fl)*|gjHffiaLt, « 3 2 CO *c Si (C 
fifi^tK 3 0 5;^^0 (A) , * ft ft , ft S* <t & 3 0 S: 



aaBry^b^t©ffi*ttt»ft& 

fc (B) . IS«iS7CliNaOH5g 
( P H 1 2 ) £ /B H , 2mA /cm 2 

20 [ 0 0 8 0 J ft IC, h SE A A* A i£ ifc 
>f ;i/ A 3 1 (Z «fc y ■ U i/' * * * - > 

FeCl 3 400g 
C one • H C J 2 0m 

c«ty, #®tow<Dm ( 2 9 is 

ftfc £ L (D) . fti; K7^7-f;i/A 

4* is r- , »tf±«efcRii:y>Bt*^) 

IS<Z)fliE£flBMI:K3 3£J&/ftL ( 

-f ;u a 3 i £ w a (f js <t * ^ u > 

30 ( F ) . 

[008 1] IO«t^i;LTfifi«8 

* s * r « * a fc\ * h :/ u 

JE£ftU (fflL, fi^S^f «t L 

f?f£coiI]8ij|(*8P#£S:< X ;i/ - * 
(G) . C4>:KflgK&ltT<2fflS!lft 
ft & fl ft <t H 3 3 (4 * ;u - * - ju co 

w*»«5>w«ian&fflfliicffi&. * co 

40 ffiCft^^o&COfca&COittttEttt^ 
$ J: y x ;u - * - ;u ^ t&i x u ft 
la) A i£ # £ l/t«5lftllSi:«&9g 
<r c J: y ft * fi ic u s; * h /t * 
x?*>f(CJ:y#E)ttBI5G>IB£tt 

[0082] 3CD£-i>lCLT^#£ 
SB 14 . E 9 ( H ) IC^$htJ:^: 

50 .[0 0 8 3] JiK©7DtXi:fi^ 



nSKKAJWSitl; 

> y v h ;u * m « 

T- 35 fi£ L fc . « ft! C 

^J»H ( C ) . o 

/ y *y h ;u 
i / 'J 7 s ;i/ 

3 2) x -y * > 7 
3 1 £ ft £ £ CO 

E ) . ft (C h'7 -f 7 
C «t y We £- L fc 



CO 4' 5 

* CO ;7 

* % ffl 
T 14 ft 
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- ;u H 

3 2 CO 
f*3 flu (C 
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L . ft 

* » ± 
U , ft 

- > £ 
£ L , 
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CO 00 ifii 
t i» 6 
T (4 . 
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y ^ u 
T *d 
n © ffiU 

* 91 
M Oii C 

A tu ■& 

^1/ - ^» 
tc . -ft 
(fd t; » 
ti r* K 

* CO 

( H ) 
SKIS 

f* co ip. 
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<r 3 4 
ft • m 

6 ) . 
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^ fit) o 
3 2 fe 

5 >r ^ 
jl r- 

K 7 -f 

« co m 

tfii fHS 14 
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s co B?. . * ;u - * - ;u t*i tc £> n r e ffi tc *i & ft & s 
e^ttinic tii^^. ccofc«>>, ±ge^o-t^tcofc 
^■5T{^lt^)BE«<S<iifi«ISH4i:t<'n. 7* t> c/ 

gtSV^OttiCfc^T-^t. &SHC (2 SJJJifi* 
5itii«)»j8 7il,4v^n<:tt^, 4 8 fg t: & y , tr- 
Jlz SB & 12 1 . 1 Kg/ en T* * o fc . 
[0084] H ffi #J 6 

Ltxstf*J/Oftyi:stfM « Kfcian, ^om^ffltco 
P H £ 6 . 0 tL, -tnw^li^ffiWS t^llJ^&CJ: 

yasffibfc. *co*£&. mftfSTtofc^&ttictt'^ & 

* tttt A< 5 0 « T- * y % £fc#mWJfclC#-**fiiK!»CO 

tr - aft ft ii i . 2 Kg/ c* r- ft y , ^riiwjSi^t<'n 
a e> n fc . 
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l J > & A CD tt 0) *J (C 

KMn0 4 1 5 g / y v h ;i/ 

N a O H 1 5 g / y y h to 

*: /B o . fi3fS*E£*a*SLfc. * *l # * (i ft W 8 i: ft 

fc^ttfcJjyAieLfc. * CO A . Kttfttta3«fctf£# 

# £ n t . 

[0 0 9 9] nmw i 3 

nawscasnT. y > 5$ 7k <o * jg tt c "C> *y h y r vr 

fc . *n#*l*Aft«l8*:Kli;#telcj:yS5ftu&. * 
<0 A , HttttttfcJ:tfffi#tti::T<*nfc»BflEBtt/t 

10 10 0] SftM I 4 

s««8i:jsnr, y > & x * *g m c > v h y r v 
-;i/0ftyi:f*yxfu>^»jD-ji/fei oo ppm ss 

ADLfca^t±Hte0iI8i:|^C^&tCJ;y|?igOfc. * <0 
£ A , Ktt&tta3«fctfffi#ttfcfc(C$$tttfa*?T-;fco 

10 I 0 1] Sg»Ml 5 

iz x y s it l f; ft , tg c7) & as £ a t c m r <t -5 & y > 

ft A <0 « tt 

N a O H 5 g / 'J v h )V 

Na 3 P0 4 -2H 2 0 I0g/y-yhVU 
NaC10 2 3 0 g / V v b )V 

ICJ:U, IBcO&SKftfti&fcTfmi,, * i£ tt , g^tH^ 

m a? s 5t -t *> . «tta»jfeft(iN8 oh 5 g/i asik 

£r#^, J BSfESS0.2mA/dm 2 T-ff^. & K iS tc & 

3< ® tc t se c -t <t & y > ft a co * *§ tt 

NaOH 0.5g/'J 9 U 
N a 3 P O A 1 . 0 g / y -y h ;b 

NaC10 2 3 . O b / V V b JU 

IZ «fc y % ftftK®£Jfm*r*. * CO B$ to R J? £ 1 00A 
£ L . ftCK70^i»3 1 C J: 'J U y x h ;^ 

O^T-ttftlS = &5fccO*Jgtt 
FeCl 3 4 0 g / y 7 h Jl/ 

C one * H C 1 2 0 m 1 / y v K ;i> 

tc<ty, #i»i&sn(9fii3 2£:r?^:/^rfc£L, & n k 
7-r;i/A3 i som^j co^ffit*. # y > ft A 

<0*|gtt£m*Tffl62**tO{HgffilCftftffi£Jgfi£L. & (I 

K7>f 7^;bA$:ii<«tt4. u^itt^n&^yru 
^ t & n * ? K^u^icj:yfliaaD£EOT^y^i/yfe 
® ft $ * 6 . ft . KflflS&atfftiittfBSsottfl&i- 
U, o J V it i li K 7 7 A t: J: u ^ ig 7 ^ ^ L, , 
& # y co * ® a ft 3* o £ u tt , ia 9 <o <b) - 

(F) OIfii:ttDTfiiLfcSSfejl!rtt&. 
[0 1 0 2] H ig ffl ] 6 

nmw\ 5 teaser* a«jsj:t;^y^i/^«fl!)*«tt 

ffifcLTx#*S'ttJ!!<0tty(C#y-<5 K W ffl £ ffi it , 



* ft jei * a 5ts tt iw i 5tHc»«ti:j:y3tefiife. t co 
t& a . Httttttasj:tfffi*ttor<' ft t 

I 0 I 0 3 ] 3IJ ft W I 7 

SCfchT. A * A <c (* /i* t&i M *f ti £ JU i * & . 
*ftfiirtii3saewi s traces: i-^yigftLfc. * <o 

IS A . KttttttiS^tfffiilfttCf^nfcaffiKBBtt^^ 

[ o i o 4 ) ^ m w i s 

10 ft W 1 5 IC as O T * K7-f 7 ^l/A£DftUi:; SlitCt/ 
^* X h $: A H . * ft JSL *li * tt M I f> fc IS] C # C «fc y 
£ tt L fc . * CO *S A . Wtttttt*3J:tfE*ttC;T <*ftfc 

t 0 1 0 5 ] ft? ft m 1 9 
UttWl Stcas^T. fflfSScEC0Kftt!imfl£0tti:l, 
T , y > ft A CO Mi cd ft y \z 
K M n O 4 1 5 g / : y v V 

NaOH 1 5 g / y y h ;!/ 

20 C*ttKJ:yS5«Lfe. * CO *£ A , W tt ft tt as <fc S; # 

tt c -t <* ft /l & ?s & si is * ->£#T*f-/tffctti&i/>< 
A «b ft fc . 

[ 0 1 0 6 ) % ft {*] 2 O 

(KmSO^m) CO ® £ & © 1 'J -y h ifc 

y . 

CuCl 2 40g 
HC1(35%) 300ml 

£ t/ tt C J: y , 3 Ott*. SOsigf/KL. fflfStO&ifii 
«r ft ft t fe , IK 4c 1 y -y h )V $> t y . 
30 Na 3 P0 4 -12H 2 0 log 
N a C I O 2 25g 
NaOH 1 O g 

^t'ftCiiJ, 7 Ott*, 120sgfHL,filfSc05t 
B ± C Si ft ^ 4to © 5: ^ BJt f <£> . 11 . S ffl A 1 y -v h ;u 

fc y 

NaOH l o g 

Sr^t/ttfcMir*, ffifl2 5TCC J3HT, m 9E ffi 0 . 5 
m A /c» 2 T* « A AtMC 5S tc L fc. & IC » ^* 7 X £ D X Tr 

40 a Ttifi ^ u fe (^ m z m ^ , myt&mm z -J y ^ u 

c (S] r , lg » l tz . s ii 1 7 0 x: tc jyu t . 2 5 Kg 

/c» 2 0 nrffl*6 0«inJDASAfT-T*SEftLfc. IS « tt . 
*^ & «c as 6 y << * K W JIB (C » -r & « fg 0) «! (2 
1 . 1 Kg/ ca "C y % a & X' & o . £ £ % tit ft tt (C 
^orH^^tit), &#tt* -fflJ&t?jRfrL. ITrffij«:«H© 

tt 1 0 0 o) t^sofcft, siat', 1 7 . 5 % % 

ft tt <t" II tt ffl L . 3hr»iStt, *Sf5«:i2<ISU. ttffi 
U^ii^tZJ;iSJfe«:ia^fci:c^ % «fet2nt<WttffiE 
tt^Aff-p&ofc. 1 7.5% .tt BE 1 y v h ^ + T ;u 
50 1 y y h^/iiin CO^i$T- 1 h r^^J^^, 
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*o>ik&7tt>h&Ltz&mz&mLtz£z*>* Stc^ik 
in o^gisut, % ± k ra * u * a* o . s # s m 

^*R(HJ«TffitCJ:4lHlirr^^ - >(i & JK ft f6 C o n T ii ± 

& r°i © # (i oo) ® r* ft y , a7c&tf>±KrS]ffii* (i 

0 0) ffi T* ft o *: . Sfc, £Kfi!fgKli«|ft<t»>£>«IS 

tt a it x* ft z> tz # , m 5i m * e> « & <t « o ** is a # £ x- 
ft fc. 

10 10 7] jSTcKOaffi^ffiSCo^tn^fetC 
* * J IS B 0 6 0 

E©|!?fin2 tfl 0 R z 2 *z m T* 10 

ft o fc . 
[ 0 I 0 8 1 * JE « 2 I 

$ K # :r y ^ u * © ft u ic . #^*>7o*T-*$&£n*: 

U0 Kg/cn 2 tU, Jto*fci#M£8 0*in HT, & iff 

u tz . te ti ^ m « 2 otra-ftftT-siJBLfe. # a? u & 

& ti 1 . 3 Kg/cn 2 T* fey* tSKCctiSii^tie^en 

<c o tz . 20 

10 1 0 9] £7cte<93c®C01iaMi!?fi£«2 0 t^Ct 
$> r>Tz. ^teftJ2 0 fc|Sl«(:iSKi;^t4«)»?tt^W^ 

[ o i i o j % m m 2 2 

S*«2 1 life t» T , fl<t£»fca7E-r&B3. « SS ffi & 
£ 0 . 5 m A / cm 2 C0 ft U tC, 2.5mA/ c« 2 T* % fig U 
fc . te©|gtt 2 OfcRI-jfeft-ejSlfiLfc. & L 

ti 1 . 2 Kg/ ca 2 7r £ft II & <. fcf - 

^SftRJ3J:tfB*»tttttti(CAff-e*ofe. 28 7t IS <9 30 
sK E <9 ffi & ti J IB B 0 6 0 1 <OSIft6$T'3£»5 
$*l4^ffi^)SQSfi$L^l 00(i mtCfc^T, Rztf 

1 . 5 *r m T- ft o . * , «SStCj#-riKAIf4*C»0 



*S Jfc (i & fig W 


2 o t r & r- ft o • 








[0111] 


21 fig #J 2 3 








$1^12 0 C 
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A ff T- fe o fc 


. iSTcKco^BCOffiSiiJ I B 
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0 1 (0*35$. 




L tfi 
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%tett2 1CC£V'T.flffi&SJ:tCffiHt£«bff*j&a*' 50 



6 BR , Na 3 P0 4 -NaCJ0 2 - NaOHS^tttlH 

tftftyi:. so* i «jy mh: 

Cu(CH 3 COO) 2 *H 2 0 a 0 g 

CH 3 COONH 4 lOOg 

N H A C 1 I 0 g 

C u S O 4 5 g 

NH 4 OH(28%) 10ml 

S O tt K * y % 9 5 t T' , 5 0 s ft ffi L . ft JS tf> & ifii 

±CfiHb£ttJB*JB/£'t*. 4) % & 09 2 1 £ 13 - ft ft 
T* 31 fig b . «E«tfc«ffi^^^^ffitOx^^^Wflfiii 

ttrz&mox-jv&mit 1 .2 K g /c« 2 T- & y . & ismi 

fifft-fe^t. a«KO3cEC0<ai^tiJlSB 06 0 J 

e>&m&'o£T'%.&2tiz>wima>&w&2 l & 1 0 0 n ' 

m t; H T , R i I . 5 /1 m T? * o . S tt ft tt li |g 
10 113) 5 

Na 3 P0 4 -NaC10 2 -NaOH3fe«feflifl| 

-r -6 ft y ti . as^aii 5 0 0 0 m j / c « 2 sawti: t 

C J: y . *Sfg*o5±tCffl<t£&B$:^ffc-f*. teti^ffi 
W 2 1 t P3 - ft ft T* n M L fe . ffi«L.fc!H3Ixdi*^fti 
Oi#*2/«Jffi(C»-rsttf5«)e-^U3ftttli 1 . 1 Kg/ c 
■ 2 T- * y • «ttlft^j&»<i<e< 4 £-;u«u*fcj:'tftfHtt 
Stt(itt;(cj|^r*feofc. SicKSOjictfiiwaii^tiJ I 

s b 060i<o3<fl5£>e> a.-e ^isani^ifiico^tte 

fiUAM 00/iml;iJHt, R z ^ ! . 8 p in T* fe o 
fc. fi^Kf4tiH«6W2 0t(n!«r*feo^. 
[01 14] it M 4 

« « # y -r $ K«o>^y-< ^ K«iB«c5t*rs«««)^- 
K (i 1 .3 Kg/ C m 2 fe y % tr - ;u ft tt ti fif n T i» 
fc >y . tt S tc j: i OS ffi *> ay S *i j& & (i l 2 0 n m x* 

ft y • « « st it ti r-feot, 5S5cK^^ffia)ffi^(i 

J IS B 0 6 0 lQSi»6t!T']|ftdniffiagO 
SWSS 1 0 0 /t mCjS^t . R z ^ 1 . 5 m m Tr 

ft -3 fc . 

10) 1 5] ^^CT2 0i:^tRtCJttffiEtC^-r6S^tttZ 
ouxa^fcfc:^, fllft^!t&Sti5|^T*^^tCfigft?L 

tz . 

I 0 1 1 6 ] Jt K m 5 

t; « ^ x . 1 y y h )v ft ^ y . 

HCHO(37%) 2 0 0 in 1 

« d O tK fC J: y . ft ^ (C iS tl L fe . ti 9£ US. (W 2 0 t 
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